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For information on miniature, sealed beam, and glow 
lamps, refer to the appropriate catalog, listed by title and 
number on the front cover. For more information, please 
contact your local GE Miniature Lamp Salesman. 


Important Notice 


The data and recommendations in this catalog, as well as any given time all information with respect to a lamp or its 


any additional information our representatives may fur- 
nish, are for general information only. They should not be 
taken as representations or warranties as to the suitability 
of any lamp for any particular application or use, or as to 
its performance under any particular conditions of use. 
Possible applications and conditions of use are many, 
and beyond our control. 


Since new information is constantly being uncovered 
through research and testing, it is not possible to know at 


performance. This is particularly true of newer lamps. It 
is, therefore, up to the purchaser to make his own 
determination as to the suitability of a product for his 
intended use and to assume the responsibility for that 
determination. 


When any equipment design is involved, please com- 
municate with your General Electric’ Lamp Representa- 
tive for latest lamp design information. 


T-2 CIRCUIT COMPONENT NEONS 


AVG. LIFE FOR CHANGE 
IN MAX. BDV OR 
‘AINING VOLTAGE 


te AVG. 259 50 15 K 
AVG. 261 | 10.0 75 K 


rt ania — All neons require current limitation such as 
a resistor in series. Some neons have this resistance 
built into the base or attached to the leads. Failure to 
provide current timiting resistance will cause lamp 
damage and possibility of lamps to implode. 

. Voltages — higher than those shown in rating tables may 
be applied if proper current limiting resistors are used. 
AC/DC Operation — In DC operation, only the cathode 
(negative electrode) emits light. The BDV (Breakdown 
voltage) is 1.41 times higher than AC operation. 


Light Outoui — Varies in direct proportion to the current 
through the lamp. Light emitted by standard brightness 
lamps is approx. 60 millilumens per mA, while high 
brightness lamps average 150 millilumens per mA. 

ing — Such options as attached re- 
sistors, lead length variations, insulated leads, etc. can 
be ordered. Please call for price and delivery schedule. 
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3. General — Neon indicator lamps are used to indicate 
power status in home appliances, audio systems, tele- 
phones, etc. - 

Neon circuit component lamps are used to stabilize vol- 
tage, grotect circuits, or as relaxation oscillators, timer 
circuits, etc. Some neons can be used as indicators as 
well as circuit components. 


. Tinned Leads. 

. High Brightness. 

. Dark Effect Reduced. 

, Resistor built-in base. 

. Center electrode connected to base shell. 

. Bulb Dia. .190-.250 inches. 

. Lamp to drop through a .310” dia. cylinder, 50° min. in 


length. 


11. Formed tip. 
. Other built-in resistor valves available upon request. 
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‘Ts | Va SUBMINIATURE NEONS 
Approx. %" (4 mm) diameter 


yon NOM. CURRENT RESITANCE Faw 
(mA) REQ’D. (OHMS NOTES 


Es ee ee eee 


WIRE TERMINAL 


T2 MINIATURE NEONS 
Approx. 4 (6.35 mm) diameter 


VOLTS | NOM. CURRENT RESISTANCE 
ACIDC = REQ’D. Bi 


100-125 1,2,4,11 

1,2,4,5,6,11 
2,5,6,7,11,12 
1,2,4 


TELEPHONE 
SLIDE" 


A1B 
A1c 


AtA(NE-2) 


1,2,5,6,9 ASC(NE-2U} 
AQA(NE-2E) 


ASA-C(NE-2E1) 


C7A(NE-2D) 
C@A(NE-2u) 
C9A-R30 


1,.2.4.5,6 
2,5,6,7,12 
2,5,7,12 


K1A5(NE-84) 
120PSB(NE-30) 
120PSB(NE-18) 


Tesh MINIATURE NEONS 


Approx. '%&” (10.3 mrn) diameter 


BiA(NE-51) 
B2A(NE-51H) 


T°4¥ INDICATOR NEONS 


Approx. %e” (14.3 min) diameter 


EXTERNAL 
VOLTS | NOM. CURRENT | RESISTANCE 
AC/DC ss REQ'D. (OHMS) NOTES 


NONE 7,500 B7A(NE-45) 
NONE 5,000 27 F4A(NE-58) 
30K 7,500 12 
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Introduction and 
General Information 


General Electric Sub-Miniature lamps are designed to meet extremely 
small size, extra long life and low cost requirements. They are available 
with a wide variety of filament constructions, bases and wire terminal 
leads. 


Manufacturers and designers of equipment requiring sub-miniature 
lamps should select lamps of established design wherever possible for 
maximum economy as well as ease of replacement through regular 
trade channels. 


Lamps are grouped in this catalog by bulb sizes. They are listed 
according to design volts in ascending order within the particular size 
group. 

For easy reference, the “Numerical Index” section on page 27 lists 
lamps in sequence. 


The Miniature Lamp Products Department of General Electric offers 
application engineering assistance to all customers in applying sub- 
miniature lamps in product design. Contact your local GE district office 
which is listed on the back cover page for additional and latest technical 


information. 


LINE NUMBER 


The line number is used to help find specific lamps. 
It is not of any technical or ordering significance. 


LAMP NUMBER 


Lamps are marked with General Electric identifi- 
cation and a trade number. The trade number is 
recorded with the American National Standards 
Institute and is uniform throughout industry. It 
completely identifies a lamp and is sufficient 
identification for ordering purposes. Wherever 
applicable, Federal Stock Numbers and/or Milit- 
ary Standards Numbers are shown in their respec- 
tive columns next to the lamp number. 


SPECIAL DESCRIPTION 


This column provides description of unique fea- 
tures of the particular lamp: length of leads, 
whether tinned, bulb coating color, bead color, 
candlepower variations, etc. 


DESIGN VOLTS 

Design volts show the voltage at which a lamp is 
designed for rated ampere, candlepower and 
laboratory-life characteristics. 


DESIGN AMPERES 


Design amperes is the current flowing through a 
lamp when operated at its design voltage. It is 
subject to nominal manufacturing tolerances. 


MEAN SPHERICAL CANDLEPOWER 


The value shown in the candlepower column is the 
approximate initial mean-spherical-candlepower 
at design voltage. It is subject to manufacturing 
tolerances. Mean-spherical-candlepower is the 
generally accepted method of rating the total light 
output of miniature lamps. To convert mean- 
spherical-candlepower to lumens, multiply by 
12.57 (47 ), 


LIGHT CENTER LENGTH 


Light center length is the average measurement 
for which the lamp is designed and is subject to 
nominal manufacturing tolerances. It is measured 
from the geometric center of the light source to a 
particular point of the base. This point is shown 
below for the base types used in sub-miniature 
lamps: 


Bi-Pin — Bottom of Base 

Flanged — Top of flange 

Grooved — Center of groove 

Screw — End of bottom base contact 


Wire Terminal — Not specified 


MAXIMUM OVER-ALL LENGTH 


The dimension which includes both bulb and base 
is designated as the overall length of the lamp. For 
wire terminal lamps, this dimension applies only 
to the glass portion. The dimension figures listed 
here are maximum tolerance limits. 


FIGURE NUMBER 


The figure number corresponds to the lamp draw- 
ing which identifies the lamp with respect to the 
bulb size and base. Figure numbers appear in the 
last column of the lamp data on the lamp specifica- 
tions page. 


LAMP LIFE 


Rated average life is that obtained in closely 
controlled laboratory testing of lamps on 60 Hertz 
alternating current at their design voltage. Very 
long life lamps are generally rated on the basis of 
extrapolated laboratory test data. Service condi- 
tions such as shock, vibration, voltage fluctua- 
tions, temperature, etc., may contribute to a 
shorter average life. 


Ordinarily, for still-rack operation, normal 
tungsten filament evaporation is the basic force or 
mechanism controlling incandescent lamp life. 
Where normal filament evaporation is the do- 
minant failure mechanism, lamps should reach 
their design-predicted lifetimes. 


In recent years another life-influencing lamp fila- 
ment mechanism has become more prominent. 
This is commonly referred to as “filament notch- 
ing.” Its prominence is due to at least three factors, 
primarily associated with sub-miniature type 
lamps: 

1. Low temperature filament operation, less than 
that for significant normal tungsten evapora- 
tion. (Long life lamp designs, such as 10,000, 
25,000, 50,000 and 100,000 hour designs. This 
does not apply to filament temperatures below 
1600° C.) 


2. Small filament wire sizes, less than one mil 
(.001'’) diameter in many cases. 


3. Increased use of D.C. voltage operation (gener- 
ally resulting from advances in solid state 
technology). 


Notching is the appearance of step-like or saw- 
tooth irregularities, appearing on all or part of the 
tungsten filament surface, after some burning. 
These notches reduce the filament wire diameter 
at various points. In some cases, especially in 
fine-wire diameter lamps, the notching is so severe 
as to almost penetrate the entire wire diameter. 
Thus accelerated spot evaporation due to this 
notching (as well as reduced filament strength), 
now becomes the dominant mechanism for in- 
fluencing lamp life. Because of its abnormal evap- 
oration and/or reduced strength effects, lamp 
lifetimes due to notching may be one-half or less of 
so-called ordinary or normal, predicted lamp 
lifetimes. 


An example of filament notching. 


Consider 
these factors... 


when selecting Sub-miniature lamps 


@ LIFE Vs. LIGHT 


For any particular lamp, the light output and life 
depend upon the voltage at which the lamp is 
operated. The desirable life of a sub-miniature 
lamp should be one which produces light most 
economically. The light output of a lamp varies 
directly as the applied voltage raised to the 3.6 
power while life approximately varies inversely to 
the 12th power. Chart I (Page 6) illustrates the 
effect of overvoltage or undervoltage applied to a 
lamp on its current, life and light (candlepower) 
output. These characteristics will vary in each ap- 
plication. Consult your local GE Miniature Lamp 
Representative for technical assistance. 


The data (particularly for lamp life) does not apply 
accurately for lamp operation on half-wave rec- 
tified voltage, semi-conductor dimming devices, 
or constant current operation. 


@) STRENGTH AND RELIABILITY 


When strength and reliability are of primary im- 
portance, it is usually advantageous to use low 
voltage (6.3 volts or less) sub-miniature lamps. 
These types have a shorter filament of a larger 
diameter. Such a filament is inherently stronger 
because of its physical characteristics. Further- 
more, the resonant frequencies of low voltage 
sub-miniature lamps are such that they may not 
be in the critical range. 

High voltage lamps, in the 10 to 28 volt range, 
generally have lower resonant frequencies and a 
greater number of resonant points which result in 
a greater tendency for shorting between filament 
turns. 


€) INRUSH CURRENT 


The initial current through a filament is called the 
inrush current. Cold resistance of a filament is 
generally considered to be that of room tempera- 
ture, while the hot resistance depends on the 
temperature of the filament which is a variable for 
different sizes of lamps. Inrush current can be 
approximately 12 times as great as the normal 


operating current. This maximum value is seldom 
reached because of the impedance in the circuit 
which reduces it. However, equipment designers 
should take both inrush current and resistance 
into consideration when choosing a sub-miniature 
lamp. Chart II (Page 6) displays the general range 
of inrush current versus time after voltage is 
applied to a cold lamp. Inrush current can be re- 
duced by applying a low value of pre-heat voltage. 


@) FLASHING AND PULSING 


Sub-miniature lamps have been used successfully 
in flashing and pulsing circuits. In general, there 
is no sacrifice in life as long as the light output 
under the flashing or pulsing condition does not 
exceed that of the steady burning position. 


5) COLOR TEMPERATURE 


The radiation from tungsten filaments used in 
General Electric sub-miniature lamps is similar to 
that from a “black body” at specific temperatures. 
This can be determined approximately from Chart 
III (Page 6). 


© REDUNDANT SYSTEM PHILOSOPHY 


Two-filament lamps with the filaments connected 
in parallel for additional reliability is not a new 
idea. These lamps have never become really popu- 
lar because it was found that in many cases the 
second filament had failed by the time it was 
needed. Furthermore, unless the brightness dif- 
ference was quite noticeable, the loss of the first 
filament may not be noticed. Experience indicates 
that as long as there is some brightness, the lamp 
probably will not be changed. 


A more reliable system, however, would be to use 
two or more lamps, operating at the same time. 
Since they are physically separated from each 
other, it is easy to see when one has failed. 
Therefore, it would be replaced immediately and 
before the second lamp failed. 


@ CLEANED AND SOLDERABLE LEADS 


All-General Electric butt-seal, wire terminal 
lamps are now cleaned at the factory and furnished 
in an easily solderable state. This treatment 
makes the lamps easily solderable for a period of at 
least 6 months. 


Lead wires used in the manufacture of butt-seal 
lamps have a borate-coating to insure a good 
metal-to-glass seal (where the lead wires enter the 
bulb). This coating interferes with soldering and 
must be removed where soldering is necessary. In 
applications where wire terminal lamps are con- 
nected by crimping or pressure contact, the 
cleaned and easily solderable leads eliminate the 
possibility of a poor connection. 
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voltage for lamp types with 5000 hours life or less. 
Certain lamps will vary widely from calculated values. 


This chart will not apply to lamps with lives in excess of 


5000 hours. 


What Is a 
Halogen-Cycle Lamp? 


Very high light output from a very small package. 


That’s because GE halogen-cycle lamps are made 
with special high-temperature glass or quartz 
bulbs that can withstand the high temperatures 
generated by the required wattage. These same 
high temperatures are necessary to initiate and 
maintain the “cycling” of the lamps’ halogen 
vapor, such as iodine. The vapor combines with 
particles of evaporated tungsten from the filament 
and redeposits the tungsten continuously back 
onto the filament...instead of the bulb wall. The 
results are a strong, long-lasting filament and the 
virtual elimination of bulb blackening. 


A member of the long-established incandescent 
lamp family, GE halogen-cycle lamps are availa- 
ble in miniature (% and % inch diameter) and 
subminiature (7/16 and % inch diameter) bulb sizes, 
as well as in sealed beams. A typical miniature 
halogen-cycle lamp rated at 62 watts produces as 
much light as a familiar 60-watt household lamp. 
Yet the miniature halogen-cycle lamp is only 1/6 
the size of the household lamp. 


The lamp on the left is a halogen cycle 
lamp. On the right is a regular incandes- 
cent lamp. 


Light that maintains its initial output level for 
virtually the life of the lamp. 


A halogen-cycle lamp continues to produce 85 to 
95% of its initial light output at least 70% of its life 
expectancy...and sometimes longer. That’s a 50% 
improvement in total light emitted throughout life 
compared to conventional incandescent lamps. 
One reason: virtual elimination of bulb blackening 
due to recycling of tungsten particles to and from 
the filament. 


Light that is highly efficient. 


In addition to their self-cleaning, nonblackening 
characteristics, GE halogen-cycle lamps are made 
with filaments that are accurately positioned in- 
side the bulb—consistently from bulb to bulb. 
High-temperature-glass types have uniform bulb 
tops, which further enhance light output effi- 
ciency, especially for optical system applications. 


Halogen cycle lamps—note the uniform 
bulb tops. 


Why use 
Halogen-Cycle lamps? 


¢ For equipment miniaturization through smaller 
bulbs. 


* For lower operating costs through lower electri- 
cal power requirements. 


* For lower maintenance costs through longer bulb 
life. 


* For better light efficiency through nonblacken- 
ing bulb, accurate filament placement, and un- 
iform bulb top. 


Filaments 


The almost universally used lamp filament material is tungsten because of its high 
melting point, and structural strength at incandescence. The filament may be straight 
wire (S) or a coil (C). Coiling the wire effectively shortens the filament length so that 
smaller bulbs can be used. Filament designations consist of a prefix letter to indicate 
whether the wire is straight or coiled, and a number to indicate its physical 
configuration on the supports. 


u 4 


S-2 C-2R C2V C-2F C-5 C-6 


Bases 


Bases provide electrical contact to the lamp and, in most cases, also support the lamp in 
the fixture. Based lamps have two advantages over wire terminal lamps: (1) replace- 
ment is easier, and (2) bases protect wire and seal contact area. 
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. 034 
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Number 


25237- 
328AS-10 


S.C. Midget Flanged 


S.C. Midget Flanged 


Bi-Pin M-23 


Wire Terminal 74 


21800 950-1695 


Midget Screw 


Midget Grooved 


S.C. Midget Flanged 


1,000 


Wire Terminal 74 


20,000 *° 


2179D — 
380 926-7603 
7380 

| 2039D 


Wire Terminal 74 


20,000 *° 


S.C. Midget Flanged 


20,000 *° 


Bi-Pin M-23 


20,000 *° 


Wire Terminal 74 


1,000 


Midget Screw 


1,000 


S.C. Midget Flanged 


940-7072 


914-5607 


Bi-Pin M-23 


1,000 


, 875-7979 
(SEE FOOTNOTES—PAGE 26) 


S.C. Midget Flanged 


3,000 ”° 


Wire Terminal 74 


20,000 79 


S.C. Midget Flanged 


20,000 7° 


Bi-Pin M-23 


Midget Grooved 


20,000 ”° 


20,000 ”° 


15 


16 


T-134 Line continued 


949-8109 


Military | 
Standards | 
Number | 


Approx. 


Rated 


941-2698 


941-2697 


= 


Fila- 
Ney : Mean Average 
Design| Design : ment 
| Volts | Amps pee ERE Desig- | Lgth. Lgth. a 
nower nation | (Inch) (inch) | (Hours) 
6.3 20 A0 Wire Terminal 7* ¢-2F |) —= 52 |20,0004% 75| 
6.3 20 A0 Midget Screw Ba 33/64 | 23/30 |20,000** 7° 
ne 20 40 | Midget Grooved c-2F | %e | Se |20,000% 7° 
6.3 20 40 S.C. Midget Flanged C-2F | 3s 5/g |20,00045 7° 
6.3 20 | A0 Bi-Pin M-23 C-2F | ‘2 61 |'20;00042az2 


|| 1869D 


722-6467 


.006 


Wire Terminal 74 


02 |90,000+ "79 


‘| 21490 


949-8096 


.006 


Wire Terminal 74 | 


52) 100,000 


rs 


S.C. Midget Flanged 


S/g |50,000+ "'S 


929-0585 


Midget Grooved 


5/8 


50,000+ 1° 


C-2F 


61 |50,000+ ""8 


Bi-Pin M-23 | 
C-2F 


Wire Terminal ”* 


eh o000Es 


loio7n ~~ (| 782-5991|  — 
‘| 22040 ax a 
|367x  |764-74831 


10 04 08 Wire Terminal ”* C-2F | — 52 | .9,000% 
10 04 .08 S.C. Midget Flanged C-2F | 33s 5/s | 5,000” 
10 04 [ 08 Bi-Pin M-23 C-2F | "2 61 | 5,0007° 


= = 12 | 04 | 10 — | Wire Terminal 7 C-2F | 3/6 | .52 |10,0007° 
-16 | 394 = es 12 | .of | 10 | S.C. Midget Flanged | C-2F | 3% | ®%= {10,0007 
‘|1705D — /838-9029)  — 14 | 08 | 50 — | Wire Terminal c-2F | — | 52 | 250079 
851-4352 |25237-330 14 | 08 | 50 | S.C. Midget Flanged | C-2F | 5 | S/8 | 2,50078 
AND/OR 
196-4491 
836-4980 | = — 140) | 08 50 | Midget Grooved C-2F | %e | Sa | 2,500” 
940-7069; — 14 | 08 | 50 — | Midget Screw C-2F | 3%/ea | 22/32 | 2,500” 
987-5464; — 14 | 08 | .30 — | Wire Terminal c-2F | — | 52 |40 000s 
941-268 = 14 08 30 Midget Grooved G-2F | 3/3 5/g |40,000*° 7° 
se 8 = 14 | 08 | 30 | S.C. Midget Flanged | C-2F | %e | “e jets fe 
/-25 | 23820 = = 14 | 08 | 30 — | Wire Terminal c-2F | — | 52 [40,000 7 
2) 23820x | — c= 14 | 08 | 30 | Wire Terminal” Tor | "| 52: 140, ont 
a" = == 14 | 08 | 30 | Midget Screw af — | 23/s2 |40,000* 7 
-28 | 7382 = = 14 | 08 | 30 — | Bi-Pin M-23 | c-2F | 1/2 | 61 |40,000% 7 
9 944-7021] — 14 | 10 | 50 — | Wire Terminal C-2F | — | 52 |10,0007 
-30 | 2362D = os 14 10 50 Wire Terminal’* C-2F | ==") 524.00 000% 
31 | 24620 = a 14 | 10 | 50 — | Wire Terminal” cok) == so aos 
-32|21020  |914-5602)  — 18 | 04 | 15 — | Wire Terminals c-2r | — | 52 {10,0007 
-33|370 [940-7070] — 18 | 04 | 15 | S.C. Midget Flanged | C-2F | 3/6 | 5/8 {10,0007 
-34|7370 0 | | — i 18 | 04 | 15 — | Bi-Pin M-23 c-2F | t/2 | .61 |10,0007 


(SEE FOOTNOTES—PAGE 26) 


= - 


Qg 
Q 


S 


Design| Design 


Approx. 
Mean 
Spherical 


Base 


ment |Center 


Over- 


Max. 


all 


GE Military 
Number | Number |S\tmmber 
346 940-7074 ~ 
459 coe ase 
457 946-4794 | — 
7001 — — 
1762D 060-4648 — 
1764D 968-7971 — 
2148D 944-7025 — 

| 327 155-7836 |25237-327 
327AS-15 | 080-2012} 25237- 
327AS-15 
334 295-1617 _ 
7327 — — 
335 270-4698 | 15612-2 
2187D 949-8106 — 
2187U 949-8106 — 
387 763-7744 |25237-387 
388 875-7977 — 
1387 — _ 
2185D 949-8107 — 
38578 941-2696 — 
8461D — 
8361D — — 
7341 | _ + _— 


assess 


EE FOOTNOTES 


mm | oP | Cale ration | (Inc) | Lt 
18 04 Midget Grooved C-2F | 3/g 5/g | 10,000’ 
22 |.038-.042 30 S.C. Midget Flanged C-2F | 3/g 5/g | 5,000”° 
22 |.038-.042 30 Midget Grooved C-2F | 3/g 5/8 
24 | 05 50 | Bi-Pin M-23 Corn (el 
28 04 34 Wire Terminal 7* C-2F | — | 2 
28 04 34 Wire Terminal 7 C-2F | — Sve | 
28 04 34 Wire Terminal ”* C-2F | — 52 
28 04 34 S.C. Midget Flanged C-2F | 3/s 5/g 
28 04 34 S.C. Midget Flanged C-2F | 37s 5/g 
28 04 34 Midget Grooved C-2F | 3/g 5/g 
28 | .04 34 — | Bi-Pin M-23 C-2F | Yo | 61 
28 04 34 Midget Screw C-2F | 33/64 | 23/30 
28 04 30 Wire Terminal 74 C-2F | — 02 
28 04 30 Wire Terminal’* C-2F | — ye 
28 04 30 S.C. Midget Flanged C-2F | 3s 5/g | 7,000 
28 | 04 30 Midget Grooved C-2F | 3/g S/g | 7,000* 
28 04 30 Bi-Pin M-23 C-2F | ‘2 61). 7,000** 
28 04 15 Wire Terminal ’* C7 700 | 10,000*° 
28 04 15 S.C. Midget Flanged C-2F | 7/16 | 13/16 | 10,000%° 
28 | 05 | 50 | Wire Terminal °F ea] 52e aes0 
28 .065 65 Wire Terminal ”4 C-2F | — 52 | 10,000’ 
28 | 065 65 S.C. Midget Flanged C-2F | 3/g t 61 ier 


—PAGE 26) 


17 


FLATTENED WIRES MAY 
NOT BE IN INTIMATE 


CONTACT WITH FLAT 
GLASS SURFACE. 


23 
MAX. 


ACTUAL 
SIZE 
065 
| MIN. 
— 12/20 
Teo FLATTENED 
Jj2 WIRES 
MAX. 
SECTION Ig 
INCLUDING NOM. 
OVER WIRE te 
a 
|_ 0709 
/.20 Fig. 25A 
Fig. 25 


Approx. : : Max. Rated 

2 mk ay Design a ane ates Over- | Average 
Lamp | Wumber |Standards Am x Spherical Base Desig- | Lgth all Lab. 
Number | ‘go4q. | Number PS | Candle- Aba (Iron) | beth. | Life 
power cn | (inch) | (Hours) 


09 50 Wedge Base C-2F | .40 80 1500 


09 50 Wedge base °/g’” leads | C-2F | — 80 1500 


115 15 Wedge Base C-2R | .40 80 20,00075 74 


.08 30 Wedge Base C-2F | .40 80 | 15,0007° 


.08 30 Wedge base °/s” leads C-2F | — 80 | 15,0007 


all 10 Wedge Base C-2F | .40 80 500 


20 60 Wedge Base C-2R | .40 | 80 10007° 


C-2V | .40 80 | 20,0007° 


04 03 Wedge Base 


04 30 Wedge Base C-2F | .40 80 70007° 


20 AO Wedge Base C-2F | 40 .80 | 20,0007° 


20 A0 Wedge base °/s” leads C-2F | — .80 | 20,0007° 


(SEE FOOTNOTES—PAGE 26) 


266-9944 


237-7877 


Design 


Approx. 
Mean 


941-2702 


18A1 498-7669 


24A1 155-7816 


1757D = 


2481 [ 155-7819 


+ 
24B2 471-6565 


228-7131 


156-1602 


155-7837 


615-0105 


178-9941 


| 


(SEE FOOTNOTES—PAGE 26) 


Design End™ Spherical Base 
Amps Foot- Candle- 
Candles power 
12-16 | 1800 40 ‘| Tel. Slide #1 C-2R| 4.3 [146 a 
035-.045| 100 04 | Tel. Slide #1 C-2V} 18 |1"1/16| 7,500 7° 
R16 |) $2500 34 | Tel. Slide #5 c-2R| 43 | 915 | 5,000 7 
035-.045| 150 03 | Tel. Slide #5 c-av| 18 | 915 | 7,5007° | 17 
220-260} 2800 25 | Tel. Slide #5 | c-aR| 25 | .797 [10,000 73 
035-.045} 400 06 | Tel. Slide #5 c-2v| 28 | .915 | 10,000 79 
9-11} 900 | 30 | Tel slide #1 | C-2F] 12 | 11/6] 7,500 7° 
032-.038] 400 09 | Tel. Slide #1 c-2v| 34 [1/16 | 7,500 79 | 
15-19 | 2500 10 | Tel. Slide #1 C-2F| 6.5 |1/6| 1,500 |e 
035-.045| 250 Tel. Slide #5 c-2F] 34 | 915 | 50007 | 17 
4-15 | 2000 Tel. Slide #1 c-2F| 12 | 11/46] 2,500 7 
035-045] 450 Tel. Slide #1 C-2F| 45 | 1"/16 | 10,000 7° 
025-.035| 350 Tel. Slide #1 C-2F} 90 | 1/16) 7,500 7° | 16 
025-.035| 350 Wire Terminal* | c-2F| 90 | 1.25 | 7,5007°| 21 
035-.045} 600 Tel. Slide #1 C-2F| 62 | 11/16] 5,000 7° | 16° 
035-.045| 600 Tel. Slide #2 c-2F| 62 1111/16] 5,000 72 
06-.085| 1900 Tel. Slide #1 | C-2F 5,000 7° | 
09-11 | 2000 Tel. Slide #1 | C-2F 5,000 7° | 16 | 
032-.038] 450 Tel. Slide #1 C-2F 5,000 7° | 1 
.032-.038 450 Tel. Slide #2 C-2F 5,000 7° | 1 
032-.038] 650 Tel. Slide #5 C-2F 5,000 7° | 4 
as ; ir : 
032-.038} 350 Tel. Slide #1 C-2F 5,000 | 16 
032-.038] 350 Special #2 C-2F 5,000 7° | 20 


19 


T-2 Line continued 


NOTE: 
LAMP TO DROP TEL.SLIDE 
THROUGH A 0.310” ANSI NO.2 
CYLINDER APPROX. 
1” LONG. 
ACTUAL 
SIZE 


0.276 WITH 0.015 Max. 
MAX.  BLisTer. 
Fis. 15 


TEL. SLIDE 
NOTE: ANSI NO.5 
LAMP TO DROP 
THROUGH A 0.310” 
CYLINDER OF 
APPROX. %’ LONG. 


NOTE: 
LAMP TO DROP TEL.SLIDE 
THROUGH A 0.310" ANSI NOI 
CYLINDER APPROX. 
1° LONG. 


ACTUAL 
SIZE 


NOTE: 

LAMP TO DROP 
THROUGH A 0.310” 
CYLINDER APPROX. 
1 LONG. 


+ 0.25 
+0.04 ACTUAL 

* SIZE 

0.875 

; ACTUAL 

£0.040 225 Le 

ae “LAMP 6F5 SPECIAL 
MOL.796 MAX. ROUND END 
TN/A TEL.SLIDE 
ANSI NO.1 


NOTE: 
LAMP TO DROP 

THROUGH A 0.310” 
CYLINDER APPROX. 
1 LONG. 


a 
inal 
Zz 
Mm 
D 
- 
Ee 
7 
Teak 
m™ 
= 
= 
2 
= 
ia) 
pe) 
$ 
Dea 
°° 


Ur : 
ACTUAL NOM. 
SIZE 
SPECIAL | 
SLIDE BASE 
ANSI NO.2 a 


20 


Design 


Approx. 


Fila- 


GE Military 
Lamp Standards 
Number Number | 
28E5 917-0766] — 
21370 i 
30A1 539-9770, — 
1785D ‘| 949-8115 
2029D = = 
35A1 155-8002} — 
35A2 881-7987} — | 
48B1 153-6517 | 15609-1 
| 48ct 153-6515) 15609-6 | 
4802 715-0037 —~— | 
1786D =| 959-4733} — 
4801 266-0960}  — 
| 4802 881-8014 
| 1776D = — 
| 55B1 984-1397] — 
| 55C1 157-3720 = 
| 552 = ee 
60AI 179-1802 | 15609-5 


| : : Mean 

Design | Design End?* : ment 

Volts Foot- yeeited JED Desig- Aa a 

Candles power nation ee 

98 |.035-.045| 900 20 ‘| Tel. Slide #5 C-2F| 70 | 915 

28 |.035-.045| 900 20 | Wire Terminal7# [car 70 | 782 

30 |.06-.085| 1500 75 | Tel. Slide #1 c-2F | 40 |11%/46| 7,500 

30 beet 1500 | US Wire Terminal 74 C-2F 40 Zhe 7500 

30 | 09-11 | 2500 | 90 | Wire Terminal’* | c-2F| 30 | 1.25 | 5,007 

35 |.035-.045} 900 55 | Tel. Slide #1 C-2F| 76 |11%/16| 3,000 

35 |.035-.045| 900 55 | Tel. Slide #2 C-2F | 76 {11/16 | 3,000 

48 [ 09-11 | 3400 5 eiTel Sidew it  \0C5 [0 45 Ml 1iee es .000 

48 cae 750 40 | Tel. Slide #1 c-2F | 140 |111%/46| 5,000 

48 1.032038] 750 40 ‘| Tel. Slide #2 c-2F | 140 | 117/16 | 5,000 

48 032-.038 | 750 40 | Wire Terminal” | c-2F | 140 | 1.25 | 5,000 

48 |.017-.025] 250 10 ‘| Tel. Slide #1 C-2F | 265 [111/16 115,000 

4g |.017-025| 250 | 10 | Tel. Slide #2 C-2F | 265 | 1/16 |15,000 | 15 
4g | 09-11 | 3400 | 1.5 | Wire Terminal?4 [cs | 45 | 1.25 | 5,000 
55 | 09-11 | 3300 17 | Tel. Slide #1 C-5 | 53 JI] 7,500 | 16 
55 | 045-06 | 2200 11 | Tel. Slide #1 c-2F | 96 |1*/6| 5,000 | 16 
55 | 045-06 | 2200 11 | Tel. Slide #2 C-2F | 96 |11/16| 5,000 | 36 
60 |.045-.055| 2200 12 | Tel. Slide #1 c-5 | 102 |1'v+6| 5,000 |e 


(SEE FOOTNOTES——PAGE 26) 


21 


22 


(LENS END LAMPS) 


Fig. 21A 


(LENS END LAMPS) 


ACTUAL 
SIZE 


Fig. 22 


ACTUAL 
SIZE 


ACTUAL 
SIZE 


a6 
MAX. 
3/8 
NOM 


ACTUAL 
SIZE 


Fig. 23 


Federal 
GE 
Lamp Stock 


Number 
Number 6240- 


Military 
Standards 
Number 


; , Fila- 
esign esign ment 
Volts | Amps Base 


Desig- 
nation 


Wire Terminal 74 


Rated 


Average 
Lab. 
Life 

(Hours 


Wire Terminal 74 


(SEE FOOTNOTES—PAGE 26) 


TYPICAL 


BEAM PATTERNS 


LAMP #2101D #177D 


Federal 


Fila- 


Rated 


ump | S084, | stat Tag es pee | va 

Number Number ‘ilo Life (7°) 

Co (Hours 
a 2 35 Wire Terminal 74 C-2R 9/46 | 20,000 
4) 21360 | 25 | 35 | Wire Terminal” c-2R | %/16 | 20,000 
a ae jt 25 | 35 | Wire Terminal” C-2R | %16 | 20,000 
252 088-8054 DS £35 S.C. Midget Flanged C-2R M46 | 20,000 
253 713-0237 2.5 35 Midget Grooved C-2R | 4/16 | 20,000 
253X 072-6127 7 ass 35 Midget Grooved C-2R 1/16 | 20,000 
261 916-1638 Mis 35 Midget Grooved C-2R M/46 | 20,000 


(SEE FOOTNOTES—PAGE 26) 


TYPICAL BEAM PATTERNS 


LAMP #2124D LAMP #2136U #2136D LAMP #2140D 


LAMP #252 #253 


LAMP #253X 


LAMP #261 


23 


=| 


Halogen 


8 FILAMENT CENTERED ON 
7 Sf: BULB AXIS WITHIN? .Ot! 
v4 Pe tenia dace “ 
.0747.020 
L FROM TOP OF FILAMENT 


CENTER TO CENTER 
OF LEADS AT SEAL 


140 MAX, 


008 DIA: 


MOLYBDENUM 
LEADS 


ACTUAL 


SIZE ( 


java — es 


Halogen (Rica ia pee 


OF LEADS AT SEAL 


140 MAX. 


ACTUAL 
MOLYBDENUM SIZE 
LEADS 


Figs od 


, FILAMENT CENTERED 
FILAMENT CENTERED 0.265 ON BASE AXiS WITHIN ( 
ca 0.265 ON BULB AXIS WITHIN : aa 
SEES! MAX. é 2.018 MAX. | 


3 Es 
=| | 115+.020 7h 
eer eh 
alogen 5 
MAX. 
CENTER TO CENTER 570 
OF LEADS AT SEAL +020 
-140 MAX. 
ACTUAL 
SIZE 
-.008 DIA: 30 
MOLYBDENUM eee MIN. 
LEADS ; 
ACTUAL = 
SIZE Fie 28 
. 338/348 
Fig. 29 


24 


is Approx. : ; 
GE Federal Military _ BM nesien | Desivn Mean Fila- Aa 
Lamp Standards} Special Description =| 'y He A £” | spherical Base ment | Center 
Number Number tts | Amps | ‘Candle- Desig: | Lgth. | tsth 


power nation | (Inch) 


Halogen Cycle? | 35 | 72 Wire Terminal C-6 


(SEE FOOTNOTES—PAGE 26) 


_ Se 


3) (SEE FOOTNOTES—PAGE 26) 


Halogen Cycle? ..........| 63 | 21 | 20Nom. Wire Terminal oe 1: 75 
Halogen Cycle? ..........| 63 | 21 | 16Nom. Halogen Two-Pin | c-6 | 89 | .750 | 75 


(SEE FOOTNOTES—PAGE 26) 
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Footnotes 


GOAL 5 volts 

(CAUTION: This pressure-filled halogen cycle lamp could shatter if scratched or damaged. Use in fix- 
tures designed for the high temperature the lamp requires for proper operation, and that offer protection 
in case the bulb shatters. Operate only at design volts. Turn power off when changing lamp and allow 
lamp to cool before removal. For satisfactory performance: (1) limit seal and outer lead wire temperature 
to 350°C or lead wire deterioration may occur; (2) maintain a minimum bulb wall temperature of 250°C 
for operation of the halogen cycle. 

“3)Supported. 

“Voltage high for base size. 

(38)Actual life depends on use and environment. Theoretical design average life is 100,000 + hours. 

(39)Actual life depends on use and environment. Theoretical design average life is 40,000 + hours. 

(42)Actual life depends on use and environment. Theoretical design average life is 25,000 hours. 

(43)Actual life depends on use and environment. Theoretical design average life is 50,000 hours. 

(48)Threaded base approximately 3/16” diameter by approximately '/4” long. 


(48)Based with knurled sleeve approximately 9/16” overall, diameter of knurled portion approximately 3/8”, 
diameter of threaded portion approximately °/16” , diameter of smooth portion approximately 17/64’. 


(s2)Light center length measured from open end of base to filament center. 3-part base with inner sleeve 
approximately 7/32” long, and with outer part of base threaded and knurled. 


(83)Side solder within 25° of plane of filament. With lamp horizontal and side solder in uppermost position, 
the following beam pattern limits are provided on a surface perpendicular to the base axis and located 
3/g” from end of bulb: 750 footcandles minimum over a '/16” diameter circle centered on base axis. While 
entire beam may not be centered on base axis, it will fall between two parallel vertical lines °/16” apart 
which are centered on the base axis. 


(5*)Beam must be completely contained withing a 3/s” x 1/2” rectangle at 3/8” from end of bulb. No axis or 
footcandle specifications. 


(57)Side solder within 25° of plane of filament. With lamp horizontal and side solder in uppermost position, 
the following beam pattern limits are provided on a surface perpendicular to the base axis and located 
3/g” from end of bulb: 750 footcandles minimum overa 1/16” diameter circle centered on base axis. While 
entire beam may not be centered on base axis, it will fall within a rectangle 9/16” by 3/s high whose center 
is on base axis. 


(58)Side solder within 25° of plane of filament. With lamp horizontal and side solder in uppermost 
position, the following beam pattern limits are provided on a surface perpendicular to the base axis and 
located 3/g” from end of bulb: 750 footcandles minimum over a 1/16” diameter circle centered on base axis. 
While the entire beam may not be centered on base axis, it will cover at least a '/s” circle 
centered on the base axis. 

(59)Beam at approximately 3/s” from end of lamp entirely contained within a 5/16” diameter circle and com- 
pletely covers a 1/16” diameter circle which is concentric with larger circle. Minimum footcandles over 
a '/16” diameter circle are 750. 

(6°)! ead wires in upward position. 

“Consult nearest Sales Office for application information. 

(74)This is a butt seal wire terminal lamp. The glass-to-metal seal and tip are fragile. Therefore, any 
bending of the wire terminals should not be closer to glass than 1/s” and soldering within '/s” of glass 
seal should be avoided since the heat of the soldering can cause a leak in the seal. 

(79)Estimated life based on limited test information. 


(7—)At approximately 3” from end of bulb, beam will completely cover a '/4” diameter circle and no part 
will fall outside a 5” diameter circle. Both circles are centered on lamp axis. 


(77 At approximately 3” from end of bulb, beam will completely cover a 3/4” diameter circle and no part 
will fall outside a 3” diameter circle. Both circles are centered on lamp axis. 


(78)GE Lamp No. 385 is not interchangeable with other manufacturers’ lamp No. 385. GE Lamp No. 385 
M.O.L. (maximum overall length) of approx. 13/16” (.812) is standardized by A.N.S.1. 


(79) ife tests are performed on A.C. voltage only. D.C. life will be approx. 50% of A.C. 


(OE F.C. values will vary depending upon type of equipment used for measurement. Contact your 
GE representative for information. 


("11 ife tests are performed on D.C. voltage only. 


Numerical Index 
GENERAL ELECTRIC 


SUB-MINIATURE LAMPS 


Lamp 
Number 
6Al 


60Al 
73 
73E 
74 
79 
84 
85 
86 
86E 
177D 
251 
252 
253 
253X 
261 
268 
323 
325 
32], 
327AS-15 
328 
328R 
328AS-10 
330 
331 
334 


335 
336 
337 


Lamp Line 
Number No. 


21-15 
21-16 
oe 
18-3 
21-18 
18-4 
18-5 
18-6 


18-7 


18-8 
18-9 
18-10 
18-11 
23-2 
13-5 
23-6 
23-7 
23.8 
23-9 
13-8 
11-4 
11-2 
17-8 
17-9 
15-1 
15-7 
15-2 
16-18 
13-3 
17-10 
17-12 
16-19 
15-6 


Lamp 
Number 
338 13-11 


342 13-24 
344 16-8 
345 13-25 
346 17-1 

349 15-18 
350 15-16 
16-13 
16-33 
16-20 
15-14 
16-2 
163 
15-10 
16-4 
16-24 
17-19 
16-23 
115 
17-16 
16-16 
15-20 
17-3 
17-2 
11-6 
11-7 
11-9 
11-5 
9-2 
9-3 
9-4 
9-5 
9-6 


673 
680D 
680AS-15 
682 
682AS-15 
683D 


683AS-15 


685 


685AS-15 
709 
713D 
713AS-10 
714D 
714AS-15 
715D 
715AS-10 
715AS-15 
715R 
718 
718AS-15 
1705D 
1730D 
1738D 
1757D 
1762D 
1764D 
1767 
1768 
1769 
1774 
1775 
1776D 
1784D 
1785D 
1786D 
1869D 
2029D 
2039D 
2101D 


Lamp Line 
Number No. 
7 


g- 
9-8 
I-49 
16-9 
9-10 
9-11 
9-12 
9-13 
9-14 
9-16 
9-1] 
215 


9-18 


9-19 
16-17 
13-23 
13-10 
19-14 
i 
17-6 
13-6 
15-5 
13-7 
19-11 
15-13 
21-14 
15-4 
21-4 
21-11 
16-6 
21-5 


Lamp 
Number 


2102D 
2107D 
2112D 
2114D 
2119D 
2124D 
2128D 
2135D 
2136D 
2137D 
2139D 
2140D 
2148D 
2149D 
2158D 
2162D 
2169D 
2174D 
2179D 
2180D 
2181D 
2182D 
2184D 
2185D 
2187D 
2187U 
2191D 
2200D 
2240D 
2362D 
2382D 
2382DX 
2462D 


Lamp 
Number 


2535D 
2600 
2601 
3026 
3027 
7001 
732] 
7328 

7332 

7333 

7335 
7335AS-15 
7341 

7344 
7349 
7361 

7362 
7267 
7370 
7375 
7377 

7380 
7381 
7382 
7387 
7945 
8361D 
8362 
8461D 
8805D 


13-1 
25-1 

25-2 

25-3 

25-4 

17-4 

17-11 
15-3 

13-14 
13-16 
13-19 
13-20 
17-22 
16-10 
15-19 
13-18 
13-21 
16-14 
16-34 
13-13 
15-15 
15-11 
16-5 

16-28 
17-17 
13-26 
17-21 
16-27 
17-20 
13-15 


GENERAL ELECTRIC MINIATURE LAMP PRODUCTS SALES AND DISTRIBUTION CENTERS 


DISTRIBUTION CENTERS 


SALES OFFICES (To Order Lamps and to Obtain Shipping Information, 
(To Obtain Sales and Technical Information) Local Warehouse Stocks maintained at these Points) 
Address ZIP Telephone Address ZIP _—‘ Telephone 
ANCHORAGE, ALASKA ...1/01 East Ist Avenue .............-..00---0-55- 99501 272-1211 4930 Third Avenue South, Seattle, Wash. .......... 98134 763-2870 
ATEANTA> GAS) oes: 120 OttleyaDrive, NE POF Box 13917 eae reerer sere 30324 897-6390 120 Ottley Drive, N.E.—P.O. Box 13917. .......... 30324 897-6360 
BALTIMORE, MD. .......1 401 Parker Rd. Mail: P.O. Box 7427, Baltimore, Md. .... 21227 242-5700 1401 Parker Road, Arbutus, Md. ................ 21227 242-5700 
BOSTON, MASS. ........ 50 Industrial Place, Newton Upper Falls, Mass. ........ 02164 332-6200 50 Industrial Place, Newton Upper Falls, Mass. ..... 02164 332-6200 
GHARLOTTE, N:G) 22.2.3: 001 Tuckaseegee Rd.—P.0. Box 2144 ............. 28201 376-6585 1001: Tuckaseegee Rais eaays.semcu renee ie nseee 28208 376-6585 
CHICAGO, IEE. ©... 1. a. 433 Trans World Road, Schiller Park, Ill. ............. 60176 671-6390 A201: So.’ Pulaski Rae se coe fess et ter ecseaensnene 60632 254-6161 
CINCINNATI, OHIO ...... AOWGentralAved <a eee sete ewe tee eee 45202 559-3607 49 ‘CentralsAVe:  cabhices xoces Se eee tee 45202 559-3600 
CLEVELAND, OHIO ...... L7O5:Noble Rd=—=P: ON Box. 254s ean ete ersten 44112 266-4337 1705 Noble’Rds (wees 3c 0: 6 aaa eae ee 44112 266-4404 
COLUMBUS, OHIO ...... SOO: Northwest:BIVd: “i022 aie cees Nonene sees 43212 294-4115 Cleveland Distr. Ctr., 1705 Noble Rd., Cleveland Ohio 44112 266-4404 
DALLAS, TEXAS. 3. sic: scr: 6500) GedarSprings: Roddat a. aectueerie | reese 75235 358-5321 6500 Cedar Springs Rd., Mail: P.O. Box 35425... 75235 358-5321 
DENVER<COLO- 2S ais 6501! Stapleton: Dr; Northy =. sen eee rete sen 80216 320-3598 650 1StapletoniDie Northiteececes eaekenr career neeertess 80216 320-3597 
DETROIT, MICH. ........ 15135 HamiltOnsAVe.niestc we scan oro a eciaee 48203: 883-0200 15135 Hamilton Aves .. = hice steno oars 48203 883-0200 
HONOLULU, HAWAII... .Marine Finance Bldg., Room 413, 1109 Bethel St. ...... 96813 537-3280 Oakland Dist. Ctr., 999 98th Ave., Oakland, Calif. . 94603 569-3422 
HOUSTON, TEXAS .:..... 5615: LymbarDrive™ ena sey fence eisai tes earn 77035 644-3264 7402 Neuhaus Ave.—P.0. Box 12911 ............ 77017 ~=—644-3264 
INDIANAPOLIS, IND5) 352225112022 East46( St erent ee arte 46205 547-5511 Cincinnati Distr. Ctr., 49 Central Ave., Cincinnati, 0. . 45202 559-3600 
JACKSONVILLE, FLA. ....4077 Woodcock Drive—Suite 222.................. 32207 399-5566 Tampa Distr. Ctr. 11101 N. 46 St., P.O. Box 16626 
Taimpa,-Flasdecscncmers eh itech exnteeanie ee 33617 988-7351 
N>- KANSAS CERY? MO. 2.4535: EastlathtAves Sen tare eer cua eee 64116 471-0123 535 East LAthtAVesy ctoh ce ara et camera ners 64116 471-0123 
LOS ANGELES, CA. ...... DTATIS. Malt |AVGs ot gare ee eee eee ae rere 90040 723-2541 QTAT: So MaltsAVOscc.ssumters Sei sire, oaca corer trices eens 90040 723-2541 
MEMPHIS, TENN. ....... 2020: Ssbathami Stet... une cer ae tere aicoc et 38109 948-2642 D021 'S:'LathamySty Gittvesol at ote elec nee 38109 948-2642 
MIAMI: FLEAS i... ee 3655 N.W. 71st Street-—P.0. Box 470857 ........... 33147 693-3811 3655 N.W. 71st Street-—P.0. Box 470857 ......... 33147 693-3811 
MILWAUKEE, WIS. ...... 8100 West Florist Ave., Mail: P.O. Box 299 ........... 53201 462-3860 8100 West Florist Ave. —P.0. Box 299 ........... 53201 462-3860 
MINNEAPOLIS, MINN... .8501 54th Avenue, No., New Hope, Minn. ............ 55428 535-5151 8501 54th Avenue, No., P.O. Box 1278 ........... 55440 535-5151 
NEWARK, N.J. .......... £33"Boyd: Streeks Santas oO Oe eres Ce 07103 622-8000 133 Boyd Street, Newark, NJ. .............-205, 07103 622-8000 
NEW ORLEANS, LA. .... .4800 River Road, Mail: Box 10236, Jefferson Branch .... 70181 835-6421 4800 River Road, Mail: P.O. Box 10236, 
Jefferson: Branchi 1 sence tee rere ae 70181 733-9200 
NEW YORK, N.Y. ........ 1285 Boston Ave., Bldg. 27 DE, Bridgeport, Conn. ...... 06602 334-1012 75-11 Woodhaven Blvd., Glendale, NY. ........... 11227 896-6000 C 
OAKLANDu:CAS 323s. os. 999-98th Avenue, P.O. Box 24354 ................-. 94623 436-9447 999-98th Ave:-—P.0: Box 24354 7. 2. i eee ene 94623 436-9000 
OKLAHOMA CITY, OKLA. _. Executive Terrace Bldg., 2809 N.W. Expressway ........ 73112 842-4028 Dallas Distr. Ctr., 6500 Cedar Springs Road, 
Dallas, Texas. aeeseth ccc ace cies eae ene 75235 358-5321 
PALO ALTO, CA. 4 .2...... 180%: Page. Mill Rd!——Suites223 ee eee aye 94303 493-0652 999-98th Ave., P.O. Box 24354, Oakland, Calif. ..... 94623 436-9000 
PHILADELPHIA, PA. ..... 1000 Continental Rd..—P.0. Box 299, 1000 Continental Rd. —P.0. Box 299, 
King ot, Prussia Pa, 82k aes cccqonenie creremea ere tne 19406 688-5900 King of Prusstay Paseetecs act feet ney te eerie 19406 688-5900 
PITTSBURGH, PA. ....... 5 SaEpSHOM Die OSBOXe2 01a) eareeenneeiie ra ore 15230 665-3750 575) Epsilon Di-—=P20. Boxs280 1s yseee eae 15230 665-3750 ~— 
PORTLAND, OREGON ....2800 N.W. Nela Street ..................2.0.0005 97210 221-5120 2800:N:W: Nela-Street) = .oh. ea eect 97210 221-5120 
RICHMOND, VA. ......... 2015 Staples Mill Rd., Mail: P.O. Box 8627 ........... 23226 355-3289 Baltimore Distr. Ctr. 1401 Parker Rd., Arbutus, Md. .. 21227 242-5700 
ROCHESTER, N.Y. ....... 120:Allens*Creek:Rdse Nz. ates eer ener ice st eter eae 14618 461-5900 Buffalo Distr. Ctr. 770 Riverview Blvd., 
Tonawanda: NY aes teckel ne ame rere 14150 874-5180 
SALT LAKE CITY, UTAH. .6501 Stapleton Drive, N., Denver, Colorado ........... 80216 388-4611 Salt Lake City Distr. Ctr., 1775 West 1500 South, 
Salt.Lake City Utah... > | ssh vagseese cee 84104 487-2276 
SEATTLE= WASH. » 2.3 Sgds.s vou nants i lees ae avec ren a EE TOR cree ee nee 4930 Third Avenue South, Seattle, Wash., P.0. Box 3877 98124 292-6831 
ST=LOUIS; MOse see ee L5SAEFAIrVIEWSAVES- ctteeeens ace ae eee 63132 429-6930 1530; Fairview AVe2) WA wcctaseauss ove -oie eee on cee eect 63132 429-6930 
TAMPAS ELAT a?) nh ere ee sree cree ae nrc: Bose WN eB Br ohne tn Mime Shey PE tt is oth 8 11101 N. 46th St.—P.0. Box 16626 Tampa, Fla. ... 33617 988-7351 
UTICAS NEV ot cane eta: 1900" BleekersSi=—=P05 Boxcliide aren cee meee en. 13501 733-0922 Buffalo Distr. Ctr., 770 Riverside Blvd., 
Tonawanda, NY. 235 esi tascam tae teres eee 14150 874-5180 q 
MINIATURE LAMP PRODUCTS DEPARTMENT x 
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